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(57) Abstract 

A "slip" hub design is used with catheters to reduce flexure motion at the hub to catheter shaft connection. The design includes 
a hub having a section of reduced diameter and having a longitudinal axis extending along the length of the hub. The reduced diameter 
section has a first length. The design also includes a suture wing component having a first portion with a lumen. Wings extend from the 
first portion, and in use are sutured to the skin of a patient, or to an anchoring device that is secured to the skin of a patient. The lumen 
has a second length that is less than the first length The reduced diameter section of the hub is disposed within the lumen such that the axis 
extends through the lumen and such that the hub and the suture wing component are movable relative to each other both axially along the 
axis and rotationally about the axis. 
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Percutaneous Catheter With Slip Hub 



Cross-Reference to Related Application 

This incorporates by reference and claims priority to and the benefit of U.S. 
provisional patent application serial number 60/060,624, filed October 1, 1997. 

5 Technical Field 

The invention relates generally to catheters for use in a body. More particularly, 
the invention relates to a "slip" hub design for use in a percutaneous catheter in a body. 



Background Information 
Long term indwelling percutaneous catheters, such as peripherally-inserted central 

10 catheters (PICCs), central lines, and hemodialysis catheters, are widely used for a variety 
of medical applications (e.g., administration of drugs, drawing blood, etc.). These 
catheters have a rigid hub that is typically sutured to the skin to prevent the catheter shaft 
from being inadvertently pulled out. More specifically, suture wings are rigidly connected 
to the hub and sutured to the skin. The catheter shaft extends from the sutured hub, 

15 through the skin and underlying tissue, into the vascular system and ends at the junction of 
the superior vena cava and the right atrial (i.e., the SVC/RA junction). The catheter is 
maintained in this position over several weeks or months. 

During this period of time, the patient is typically fully ambulatory. Since the hub 
is rigidly fixed to the patient (i.e., via the suture wings) and the catheter shaft is relatively 
20 fixed within the percutaneous entry site, all relative motion between these two locations 
imparts flexural stress on the hub to catheter shaft connection. As the patient moves about 
over the period of time (e.g., several weeks or months) that the catheter is in use, the rigid 
connection between the hub and patient focuses all the resulting flexural motion on the 
hub to catheter shaft connection. Over time, this stress often leads to mechanical failure at 
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the hub to catheter shaft junction, which requires the removal and replacement of the 
failed catheter. For example, an article entitled "PICC Lines: Choosing Devices, 
Placement and Management" by Dr. Alan Matsumoto reports a 9.7% mechanical failure 
rate of the device at the hub to catheter shaft junction. 
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Summary of the Invention 
It is a principle object of the invention to reduce the mechanical failure rate of 
catheters, such as long term indwelling percutaneous catheters. It is another object of the 
invention to provide a long term indwelling percutaneous catheter that offers a flexible 
5 connection between the hub and suture wings such that a percentage of the flexural 
motion is absorbed at that area, thereby reducing the stress on the hub to catheter shaft 
connection and extending the service life of the catheter. 

These and other objects are met by a "slip" hub design according to the invention. 
With catheters employing this type of new hub design, the rate of mechanical failure of the 
10 catheters (such as long term indwelling percutaneous catheters) is reduced, and the 

catheters can be maintained in position in patients' bodies for an extended period of time, 
such as several weeks, several months, or longer. 

The invention features a catheter (such as a long term indwelling percutaneous 
catheter) that includes an elongated catheter shaft, a hub, and a suture wing component. 

15 The elongated shaft has a proximal end and a distal end, where the distal end is for 

insertion into a body. The distal end of the catheter shaft enters the body at an entry site, 
The entry site can be a puncture of the skin of the body that leads to a vein within the body 
into which the catheter shaft is inserted, for example. The hub is located at or near the 
entry site of the body. A suture wing component is placed over (and surrounds) a portion 

20 of the hub. The suture wing component is secured to the skin of the body, or to an 

anchoring device that is itself secured to the skin of the body, adjacent the entry site. The 
catheter shaft extends through the hub, through the skin and underlying tissue, and into the 
vascular system (e.g., into a vein) of the patient's body such that the distal tip of the 
catheter shaft can be located at a desired point in the body, such as at the SVC/RA 

25 junction. The catheter can be maintained in this position within the body for an extended 
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period of time, such as for several weeks, several months, or longer. The hub includes a 
section of reduced diameter, which is engaged and surrounded by a portion of the suture 
wing component. The reduced diameter section allows the hub to move substantially 
unrestricted translationally (i.e., axially, back and forth along a longitudinal axis of the hub 
5 and catheter) and rotationally relative to the suture wing component. In one embodiment, 
the suture wing component includes a rounded edge adjacent the hub. The rounded edge 
of the suture wing component allows an additional degree of freedom of relative 
movement between the hub and the suture wing component, such that the hub can "rock" 
within the suture wing component. 

10 The foregoing and other objects, aspects, features, and advantages of the invention 

will become more apparent from the following description and from the claims. 
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Brief Description of the Drawings 
In the drawings, like reference characters generally refer to the same parts 
throughout the different views. Also, the drawings are not necessarily to scale, emphasis 
instead generally being placed upon illustrating the principles of the invention. 

5 FIG. 1 is a cross-sectional view taken along section B-B of FIG. 2 of a long term 

indwelling percutaneous catheter incorporating the principles of the invention. 

FIG. 2 is a cross-sectional view taken along section A- A of the catheter of FIG. 1 . 

FIG. 3 is a partial cross-sectional view of an alternative embodiment suture wing 
component in a long term indwelling percutaneous catheter. 



10 



FIG. 4 shows a catheter generally, such as an indwelling percutaneous catheter. 
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Description 

In one aspect, the invention relates to a catheter comprising an elongated member, 
such as a catheter shaft, a hub, and suture wing component. The elongated member 
includes a proximal end and a distal end, the distal end being insertable into a body at an 

5 entry site of the body. The hub is connected to the proximal end of the elongated member, 
and it is disposed at the entry site. The hub includes a section of reduced diameter, and a 
longitudinal axis extends along the length of the hub. The suture wing component is for 
securing to the body adjacent the entry site. Alternatively, the suture wing component can 
be secured or attached to an anchoring device that is itself secured to the skin of the body 

10 adjacent the entry site. The suture wing component surrounds a portion of the reduced 
diameter section of the hub at the entry site, thereby enabling the hub to move both along 
and about the axis relative to the suture wing component. 

In another aspect, the invention features a system comprising a hub and a suture 
wing component. The hub is for use with a catheter. The hub includes a section of 

15 reduced diameter and has a longitudinal axis extending along its length. The reduced 
diameter section has a first length. The suture wing component has a first portion with a 
lumen and wings extending from that first portion. The lumen has a second length that is 
less than the first length. The reduced diameter section of the hub is disposed within the 
lumen such that the axis extends through the lumen and such that the hub and the suture 

20 wing component are movable relative to each other both axially along the axis and 
rotationally about the axis. 



In some embodiments of the invention, the suture wing component comprises a 
rounded edge that allows the hub to have additional freedom of movement relative to the 
suture wing component, such that the hub can "rock" within the suture wing component. 
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In general, according to the invention, a "slip" hub design is provided for a flexible 
catheter 2, such as a long term indwelling catheter, including a percutaneous central 
venous catheter. The catheter 2 is shown generally in FIG, 4 outside of the body. A 
"slip" hub of the invention has a section of reduced diameter, which allows the hub to 
5 move in a substantially unrestricted manner relative to suture wings, which in use are 
sutured to the patient's skin. A "slip" hub design of the invention better distributes 
flexural stresses among the patient's skin, the catheter shaft, and the catheter hub. The 
"slip" hub reduces flexure motion at the hub to catheter shaft connection and thus reduces 
the frequency of field failures resulting from the catheter breaking from the hub. 

10 FIG. 1 is a cross-sectional view taken along section B-B of FIG. 2 of a long term 

indwelling percutaneous catheter 2 that includes a "slip" hub design of the invention. As 
shown in FIG. 4, the catheter shaft 10 has a proximal end 12, and a distal end 14, which is 
for placement within the body of the patient. As shown in FIGS. 1 and 4, the hub 16 is 
located at or near an entry site of the body, and a suture wing component 18 is located 

15 over or about the hub 16. A portion of the suture wing component 18 surrounds a portion 
of the hub 16 that has a reduced diameter. That is, the suture wing component 18 has a 
first portion with a lumen, and the reduced diameter section 20 of the hub 16 is disposed 
within this lumen such that the lumen and the hub are coaxial with respect to the 
longitudinal axis 15. The suture wing component 18 fits in this reduced diameter section 

20 20 of the hub 16, but it fits in a way that it has some "play" to allow relative movement, 
both axial and rotational, between the hub 16 and the suture wing component 1 8. The hub 
16 can be an integral part of the catheter 2, the catheter 2 and the hub 1 6 can be 
disconnectable from each other, or the hub 16 can be assembled to the catheter 2 in such a 
way that they are practically unremovable from each other in the field. Different assembly, 

25 connection/disconnection, and manufacturing schemes generally are known, and the actual 
assembly details are generally less central to the invention than the ability provided by the 
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invention to have both longitudinal and axial relative motion between the hub 16 and the 
suture wing component 18. 

When the suture wing component 18 is not attached (e.g., sutured) to the skin of 
the patient, or not attached to an anchoring device that is itself secured to the skin of the 

5 patient, the suture wing component 18 can substantially freely spin or rotate within the 
reduced diameter section 20 of the hub 16 about the longitudinal axis 15, and it also can 
substantially freely move back and forth (i.e., axially with respect to the longitudinal axis 
1 5) within the travel range of the reduced diameter section 20 of the hub 1 6. In one 
embodiment, the travel range is 5 millimeters or about 5 millimeters. In one embodiment, 

10 the diameter of the reduced diameter section 20 of the hub 16 is between about 1 

millimeter to about 3 millimeters, and preferably it is 2 millimeters or about 2 millimeters. 
The suture wing component 18 has at least one pre-formed hole or puncture 19 near the 
end of each wing to allow attachment (e.g., suturing) to the skin of the patient to hold the 
suture wing component 18 secure when the catheter 2 is in use and in place within the 

15 body. When secured to the skin, or to an anchoring device that is secured to the skin, the 
suture wing component 18 stays substantially stationary, and movement of the patient 
and/or the catheter 2 typically will result in the hub 16 rotating within the suture wing 
component 1 8 about the axis 1 5 and moving axially back and forth with respect to the axis 
1 5 over all or a portion of the travel range of the reduced diameter section 20 of the hub 

20 16. Another view of the suture wing component 1 8 is shown in FIG. 2. 

In use, the catheter shaft 10, which extends into and typically through the hub 16, 
enters the body via an entry site of a body, such as, for example, a puncture of the skin of 
the body. One example of a catheter of the invention would be a percutaneous central 
venous catheter having the "slip" hub design. The distal portion of the shaft of 
25 percutaneous central venous catheter can extend through the skin and underlying tissue, 
into the vascular system (e.g., a vein), and end at the SVC/RA junction. Because of the 
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"slip" hub design, the catheter can be maintained in this position for a period of several 
weeks, several months, or longer, without the mechanical failure associated with 
conventional indwelling catheters. 

The reduced diameter section 20 of the hub 16 thus allows the hub 16 to move in a 
5 substantially unrestricted manner back and forth (i.e., longitudinally or axially along the 
axis 15) and rotationally (i.e., about the axis 15) relative to the suture wing component 18. 

FIG. 3 shows an embodiment of the invention in which the suture wing component 
1 8 has a rounded edge 22 adjacent the reduced diameter section 20 of the hub 16. The 
rounded edge 22 allows the hub 16 to "rock" within the suture wing component 18. Like 
10 the other hub design (FIGS. 1 and 2), this alternative design also reduces the flexure 
motion at the hub to catheter shaft connection, and acts to extend the service life of the 
catheter. 

The invention allows for greater relative motion between the hub 16 and the suture 
wing component 18 than possible with conventional catheters. With the invention, flexural 
forces can be distributed over two junctions (suture wing component to hub and, catheter 
shaft to hub), rather than just one (catheter shaft to hub), thus extending the life of the 
catheter. In one embodiment, the amount of relative motion permitted between the hub 16 
and suture wing component 18 may be limited to much less than one square centimeter of 
the patient's skin surface, which would have little or no impact on the catheter's distal tip 
location within, for example, the SVC/BA junction. This motion, however, greatly 
reduces the flexing and stress associated with conventional catheters. 

Variations, modifications, and other implementations of what is described herein 
will occur to those of ordinary skill in the art without departing from the spirit and the 
scope of the invention as claimed. Accordingly, the invention is to be defined not by the 



15 
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preceding illustrative description but instead by the spirit and scope of the following 
claims. 



What is claimed is: 
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Claims 

1 1. A catheter, comprising: 

2 an elongated member including a proximal end and a distal end, the distal 

3 end being insertable into a body; 

4 a hub connected to the proximal end of the elongated member, the hub 

5 including a section of reduced diameter, a longitudinal axis extending along the 

6 length of the hub; and 

7 a suture wing component for being secured to an external portion of the body, the 

8 suture wing component surrounding a portion of the reduced diameter section of the hub 

9 at the entry site thereby enabling the hub to move both along and about the axis relative to 
10 the suture wing component. 

1 2. The catheter of claim 1 wherein the suture wing component comprises a 

2 rounded edge thereby allowing the hub to have additional freedom of movement relative 

3 to the suture wing component. 

1 3. The catheter of claim 1 , wherein said suture wing component is configured to 

2 be attachable to an anchoring device secured to skin of said body. 

1 4. A system, comprising: 

2 a hub for use with a catheter, the hub including a section of reduced diameter and 

3 having a longitudinal axis extending along the length of the hub, the reduced diameter 

4 section having a first length; and 
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5 a suture wing component having a first portion with a lumen and wings extending 

6 from the first portion, the lumen having a second length less than the first length, the 

7 reduced diameter section of the hub disposed within the lumen such that the axis extends 

8 through the lumen and such that the hub and the suture wing component are movable 

9 relative to each other both axially along the axis and rotationally about the axis. 

1 5. The system of claim 4, wherein the suture wing component comprises a 

2 rounded edge thereby allowing the hub to have additional freedom of movement relative 

3 to the suture wing component. 
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Fig. 2 
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